Abstract
Introduction
Web-based instruction (WBI) is becoming an increasingly popular delivery medium for training and education. Recent surveys report that 37% of companies used technology-delivered instruction in 2005 (Rivera & Paradise, 2006) and 63% of traditional undergraduate institutions offered undergraduate courses online in 2004 (Allen & Seaman, 2005) . The Washington Post reported that in 2007, 1.78 million college and university students were enrolled in online courses (Mendenhall, 2007) . When properly employed, WBI can reduce training costs while simultaneously increasing training accessibility and strengthening human capital for organizations (Welsh, Wanberg, Brown, & Simmering, 2003) . Due to the potential benefits and increasing prevalence of WBI, it is important to understand how instructors and course developers can design Web-based training programs that optimize learning outcomes.
The overarching goal of the current chapter is to examine the influence of instructional methods on the relative effectiveness of WBI and classroom instruction (CI). Specifically, this chapter will address three important issues relevant to the effectiveness of WBI. First, we will examine if any observed differences between WBI and CI are driven by the delivery media (i.e., WBI vs. CI) or the instructional methods (e.g., lecture, tutorials). Second, we will investigate whether the incorporation of lecture, human interaction, and learner control during WBI influence the extent to which trainees learn during training. Third, we will synthesize our findings and present practical implications for designing Web-based training courses that research suggests will maximize learning. Specific examples of training courses that follow the recommendations from the study results will be provided to help instructors visualize how training courses can incorporate the current guidelines.
A few key terms are necessary to understand the study results and their implications. WBI refers to courses where all of the training materials are delivered via the Internet, whereas CI refers to courses where the training materials are delivered face-to-face via an instructor. We define instructional methods as techniques used to convey course content such as lecture, group discussion, reading, and assignments. Delivery media is defined as technological devices such as computers, video-teleconferencing, and the Internet used for the purpose of instruction. We conducted a meta-analysis to compare the effectiveness of the two delivery media for teaching declarative knowledge, and to examine the effect of instructional methods on learning. Meta-analysis is a statistical technique for combining the results of studies that address a set of similar research questions. Finally, declarative knowledge is trainees' memory of the facts and principles taught in training (e.g., trainees' ability to define key terms and to describe a theory covered in training).
Instructional.Methods.vs..Delivery.Media
Our review of the education and training literature identified 76 studies that compared declarative knowledge outcomes from WBI and CI, and were included in the meta-analysis. Each study evaluated Web-based and classroom-based versions of a course on the same topic. All of the courses were adult work-related training, and included both organizational and university courses. For example, Weems (2002) provided data comparing test scores from Web-based and classroom versions of a university algebra course. Combined, these studies report data collected from 11,943 trainees across 155 courses.
We calculated an effect size for differences in declarative knowledge between the Web-based and classroom versions of courses. 1 The results indicate that across 155 courses, WBI was 5% more effective than CI for teaching declarative knowledge. This suggests that if the average test score in classroom training is 75%, then the average test score in the comparison Web-based training course will be 80%. Additionally, the relative effectiveness of WBI compared to CI for teaching declarative knowledge was similar for both college students and organizational employees, suggesting these results are valid for both groups of trainees.
Educational theory can be used to shed light on the meaning of the current results. Clark (1983) proposed delivery media are "mere vehicles that deliver instruction but do not influence student achievement any more than the truck that delivers our groceries causes change in our nutrition" (p. 445). In making this assertion, Clark (1983 Clark ( , 1994 noted the need to distinguish between the effects of instructional methods and delivery media on learning outcomes. Clark argued that while delivery media influence the cost and accessibility of material, the medium used is inconsequential in affecting learning-trainees' learning outcomes are driven by the instructional methods. Clark's theory suggests our finding that WBI is 5% more effective than CI for teaching declarative knowledge is driven by the instructional methods incorporated in WBI, rather than a true difference in the effectiveness of WBI and CI. Thus, if identical instructional methods are used in both Web-based and classroom versions of a course, the two delivery media should be equally effective for teaching declarative knowledge.
To test Clark's theory, we isolated studies that compared declarative knowledge from WBI and CI when similar instructional methods were used. Studies were coded as having similar instructional methods when all of the instructional methods included in the Web-based version of the course had a comparable instructional method in the classroom version of the course (e.g., when lecture is provided in CI, a comparable instructional method in WBI is an online video of the lecture). Studies were coded as having different instructional methods when an instructional method was present in WBI or CI, and there was not a comparable instructional method in the other delivery medium.
The results of the current meta-analysis support Clark's theory, and indicate WBI and CI were equally effective for teaching declarative knowledge when similar instructional methods were used. This result is consistent with a growing body of evidence that reports no significant difference between classroom instruction and distance learning (Russell, 1999) . This suggests instructional methods rather than delivery media are the causal factor in determining trainees' achievement levels. Therefore, course designers should choose instructional methods that will maximize learning outcomes.
Our analyses also indicate that when different instructional methods were used to deliver the two courses, WBI was 11% more effective than CI for teaching declarative knowledge. These findings highlight that the most effective Web-based courses were not merely Internet versions of CI, but rather they leveraged the instructional advantages afforded by WBI. These courses tended to incorporate a wide variety of instructional methods and chose activities, such as learner collaboration and tutorials, which require learners to be active during training. This suggests instructors should look for ways to use technology to support and enhance learning in order to design Web-based training courses that will maximize the acquisition of declarative knowledge.
The.Impact.of.Self-Selection Clark (1983 Clark ( , 1994 ) also argued that many of the empirical studies comparing the effectiveness of WBI to CI failed to institute experimental controls sufficient to rule out alternative explanations for group differences. It is possible that trainees who self-select into Web-based courses may exhibit different characteristics than trainees who choose CI. For example, trainees who are more knowledgeable about the course topic, or trainees who are higher in cognitive ability or motivation might choose Web-based courses over CI, resulting in the appearance that WBI is more effective than CI for teaching declarative knowledge.
To examine the effect of self-selection on the effectiveness of WBI, we isolated studies where trainees were allowed to choose their delivery medium. In these studies, WBI was 6% more effective than CI for teaching declarative knowledge. However, in studies where trainees were randomly assigned to delivery media, CI was 6% more effective than WBI. These findings highlight a need for additional research on individual differences that might influence trainees' success rates in WBI and CI. Specifically, which trainees are most likely to be successful in WBI or CI? Are there instructional methods that can be incorporated in the delivery media to guarantee all trainees will be successful? These results also suggest that requiring trainees to participate in WBI may lead to lower learning outcomes if trainees lack the computer and Internet skills required for success in WBI.
Overall, the results support Clark's (1983 Clark's ( , 1994 theory and suggest that instructional methods and experimental design influence the relative effectiveness of WBI and CI for teaching declarative knowledge, rather than true differences in the effectiveness of the delivery media. In the following pages, we will examine the effect of instructional methods and course design characteristics on learning declarative knowledge during WBI.
Is Lecture Beneficial in WBI?
Lecture is the most common instructional method in CI, and is used in almost all classroom courses (Van Buren & Erskine, 2002) . When designing WBI, many instructors also attempt to incorporate lecture by uploading PowerPoint slides to the Web, creating audio-visual materials (e.g., streaming video of lectures, audio recordings of lectures along with PowerPoint slides or other visual aids), or providing trainees with access to online lecture notes.
Seventy-three percent of Web-based training courses included in the current review utilized lecture as one of their instructional methods, and all of the comparison classroom courses utilized face-to-face lecture as one of their instructional methods. About 50% of the Web-based courses that included lecture utilized audio-visual materials, 41% utilized lecture notes, and 9% utilized PowerPoint slides without accompanying audio. With the majority of courses utilizing lecture, instructional designers need to be aware of whether or not lecture is an effective instructional method for teaching declarative knowledge in WBI.
Our analysis indicated that various forms of online lecture differed in their effects on learning declarative knowledge. When lecture notes were provided online, WBI was 16% more effective than CI for teaching declarative knowledge. In addition, lecture notes were the only form of online lecture that resulted in WBI outperforming CI to a greater extent than when WBI did not include any form of lecture. WBI was 10% more effective than CI for teaching declarative knowledge when WBI did not include lecture, and 3% more effective than CI when WBI included audio-visual lectures. Finally, WBI and CI were equally effective for teaching declarative knowledge when WBI utilized PowerPoint lectures without accompanying audio. This suggests trainees are more likely to benefit from lecture notes than audio-visual or PowerPoint lectures in WBI, and including audio-visual or PowerPoint lectures did not improve the effectiveness of WBI, relative to CI, over Webbased courses that did not utilize lecture.
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Is Human Interaction Beneficial in WBI?
Human interaction refers to the extent to which trainees communicate and interact with both the instructor and other trainees during training. While human interaction is prevalent in CI, through advances in technology, human interaction can also be built into WBI through features such as e-mails, chat rooms, group projects, and discussion boards. In a narrative review of the distance education literature, Zirkin and Sumler (1995) concluded that the more interactive the instruction, the more trainees learn. Brown and Ford (2002) proposed there are two potential benefits of human interaction in training. The first is informational-trainees receive more rel-evant information when collaborating, discussing, and sharing information. Listening to classmates express their ideas can provide trainees with additional perspectives and information that can increase the accuracy and complexity of their mental models. The second benefit is motivational. Human interaction provides the opportunity for collaborative learning, which is hypothesized to influence trainees' adoption of learning goals (Brown & Ford, 2002) , and create a sense of community by fostering a sense of mutual interdependence, trust, shared values, and goals (McMillan & Chavis, 1986; Rovai, 2002) . In turn, this sense of a collaborative community reduces participants' feelings of isolation (Haythornthwaite, Kazmer, Robins, & Shoemaker, 2000; Morgan & Tam, 1999) , improves attitudes towards the course (Ludwig-Hardman & Dunlap, 2003) , and correlates positively with learning outcomes (Rovai & Jordan, 2004) . Based on previous research, we hypothesize trainees will learn more declarative knowledge in Web-based courses with a high-rather than a low-level of human interaction.
In the current review, we classified Web-based courses as having a low level of human interaction if less than half of the trainees' time was spent interacting with the instructor or other trainees. An example of a Web-based course with a low level of human interaction would be a semester-long course in which trainees participated in an online discussion once a week or less. Courses in which the majority of the trainees' time involved interacting with the instructor or other trainees were classified as having a high level of human interaction. An example of a Web-based course with a high level of human interaction would be a course in which trainees frequently collaborated on group projects and regularly participated in online discussions.
In the human interaction analysis, all of the classroom courses were high in human interaction. This allowed us to examine the effect of varying the level of human interaction in the Web-based training courses. The results indicated that the effectiveness of WBI, relative to CI, did not differ when WBI had a high or a low level of human interaction. This suggests, when averaging across all communication channels, human interaction is not beneficial in WBI.
When discussing human interaction in WBI, one important factor to consider is the form of the human interaction (e.g., chat sessions, discussion boards, e-mail). Thus, we examined the effect of the synchronicity of the communication medium. Synchronous communication occurs in real time, and includes communication media such as chat sessions where trainees receive immediate feedback to their questions and comments. Asynchronous communication involves a time delay in communicating with the instructor or other trainees, such as with e-mail or discussion boards. As many Web-based courses utilize multiple forms of human interaction, each article was coded for the percentage of interaction that was synchronous.
The results suggest trainees tended to learn more in courses that utilized synchronous rather than asynchronous communication during WBI. Thus, we recommend utilizing chat rooms and virtual classrooms rather than e-mail and discussion boards to communicate with trainees during WBI.
Is Learner Control Beneficial in WBI?
Learner control refers to the extent to which trainees have control over their learning experience by affecting the content, sequence, or pace of material (Friend & Cole, 1990) . In WBI, the absence of learner control is characterized by program control, in which the instructional software controls most or all of the decisions.
WBI typically provides trainees with more control over their learning experience than CI (Sitzmann, Kraiger, Stewart, & Wisher, 2006) . During classroom instruction, the instructor typically guides trainees' instructional experience-providing little control to trainees. Classroom instruction assumes all trainees begin a course with the same knowledge level and requires trainees to learn the same content in the same timeframe. However, WBI often allows trainees to tailor the course to meet their needs by providing trainees with control over their learning experience.
Previous research consistently finds that adults react favorably to receiving control during instruction (e.g., Kraiger & Jerden, 2007) . Adults tend to believe they know what material they need to review and how much time they must spend reviewing the material (Knowles, 1990) . However, research also shows that the impact of learner control on actual learning is either negligible or non-existent. A meta-analysis by Niemiec, Sikorski, and Walberg (1996) concluded that while the learner control construct is theoretically appealing, the effects of learner control on learning are "neither powerful nor consistent." Kraiger and Jerden (2007) also conducted a meta-analysis to assess the effect of learner control on learning outcomes. They found learner control had a small, positive effect on learning declarative knowledge. This research suggests that while trainees like to control the means by which they engage instructional material, they do not necessarily benefit from it. Since prior research has not consistently demonstrated an effect for learner control on trainee achievement, we cannot develop a directional hypothesis regarding the effect of learner control on the effectiveness of WBI. However, given the great potential for individual customization in online courses, we were interested in the effect of learner control during WBI.
In the current review, courses in which trainees had little control over the content, sequence, or pace of material were coded as having a low level of learner control. Examples of Web-based courses with low learner control would be non-interactive, lecture-based classes and computer-controlled sequences of activities completed in a set amount of time. Studies were coded as having a high level of learner control when trainees had at least some control over two of the three dimensions: pace, content, or sequence. Examples of courses with high levels of learner control would be managerial courses where trainees selected material they found relevant to their jobs, or online tutorials that trainees accessed when they needed to practice job-related skills.
In the learner control analysis, all of the classroom courses were low in learner control. This allowed us to examine the effect of varying the level of learner control in the Web-based training courses. Our results indicated trainees learned more declarative knowledge when they received a high-rather than a low-level of learner control during WBI. When trainees received a high level of learner control, they learned 9% more declarative knowledge from WBI than CI. These results may be inconsistent with previous research because Niemiec et al. (1996) incorporated both adults and children in their meta-analysis, and Kraiger and Jerden (2007) found learner control was more likely to be beneficial in recent-rather than in older-studies. Together, the current and previous meta-analytic results suggest learner control is beneficial for the modern, adult learner.
Guidelines.for.Designing.More.Effective.Web-Based.
Training.Courses
Overall, the results indicate course design characteristics determine the extent to which trainees learn declarative knowledge from WBI. It is possible to design Web-based courses where learning will be much greater or much less than CI. The current study identified three instructional methods and course design characteristics which increased learning from WBI. Specifically, the extent to which trainees in WBI learned more declarative knowledge than trainees in CI was greatest when WBI contained lecture notes, included synchronous communication, and provided trainees with control over their learning experience. In contrast, it is also possible to design Web-based courses in which learning levels will be inferior to CI. Specifically, CI was more effective than WBI when the latter failed to incorporate synchronous human interaction, and provided little control over the learning experience. Thus, careful attention to course design features is critical for maximizing learning declarative knowledge during WBI. The following paragraphs outline six guidelines for designing Web-based courses to maximize learning.
First,.require.trainees.to.be.active.during.WBI..Trainees are highly active when they are asking questions, collaborating with other trainees, discussing training content, completing learning exercises, or practicing new skills, and are inactive when they are listening to lectures and reading a textbook. Webster and Hackley (1997) developed guidelines for teaching in distance learning, and stated that "learning is best accomplished through the active involvement of the students" (p. 1284). They proposed instructors must actively engage trainees for trainees to learn the course material. Spending time practicing the key task components of training should help trainees develop an understanding of the deeper, structural features of the task (Newell, Rosenbloom, & Laird, 1989) . Online courses that require trainees to be active tended to also incorporate self-assessments such as quizzes, tests, and puzzles (Moore, 2005) .
One approach to promoting active learning is through online instructional tools such as Psychology Computer Assisted Learning (PsyCAL; Buchanan, 1998 Buchanan, , 2000 . After completing lessons, PsyCAL provides trainees with a series of questions, and then provides immediate feedback on which questions were answered correctly. For each incorrect answer, the program provides trainees with a reference on where to find the correct answer, thus requiring trainees to actively engage with the material they did not understand. After reviewing the material, trainees are then advised to repeat the test-learn-retest cycle until all the material is mastered.
Second,. incorporate. a. wide. variety. of. instructional. methods. in.WBI.. One of the main benefits of WBI is the ability to customize instruction to the needs of different trainees. Incorporating a variety of instructional methods allows trainees to tailor the courses to be consistent with their learning styles (Salomon, 1988) . Through the incorporation of a variety of instructional methods, WBI permits trainees who are having difficulty understanding the course material to continue to review the material in different ways. Additionally, including instructional methods that increase learner collaboration (e.g., discussion boards, group projects) may facilitate the learning of declarative knowledge by providing trainees with opportunities to learn the material from multiple perspectives. For example, a trainee who is not grasping the materials presented in an audio lecture may be able to learn and understand the content after reading other trainees' discussion board comments.
An example of a course with a wide variety of instructional methods was the Principles of Accounting I course at Montana State University (Campbell, Floyd, & Sheridan, 2002) . Trainees had access to online learning objectives for each chapter of the course textbook, PowerPoint lectures, and relevant resource material. Frequent communication was also encouraged. Trainees participated in seven one-hour chat room sessions in which they could discuss course material with their instructor and other trainees, and the instructor posed questions for discussion. Trainees could also participate in small group chat room sessions, and e-mail the instructor or other trainees. In addition, homework and practice quizzes were available online to allow trainees to assess their progress towards mastering the training material. Providing trainees with access to a computer and Internet skills course may enable all trainees to be successful in WBI. For example, Long Beach City College developed an orientation for all online trainees that included basic Internet skills, such as using computers and Web browsers to access the Internet (Moore, 2005) .
Fourth,.provide.trainees.with.access.to.online.lecture.notes..One of the main benefits of WBI is that it enables the instructor to provide trainees with control over the pace of instruction. When an instructor is lecturing during CI, all trainees are forced to learn.at the pace set by the instructor. In contrast, online lecture notes enable trainees to review the course content at their own pace. Trainees can skip sections they are already familiar with, and read the notes as many times as desired.
Online lecture notes can also serve as advanced organizers (i.e., devices that provide the trainee with the structure of the information that will be presented in the course) and study tools for preparing for the exam. Advanced organizers are theorized to facilitate effective training by focusing the trainees' attention (Mayer, 1989) , and assisting trainees in organizing the information presented in training (Kraiger, Salas, & Cannon-Bowers, 1995) . When trainees are responsible for taking their own notes, research has shown notes tend to contain only 35% of the presented material, and are sometimes incorrect (Kiewra, 1985) . Knight and McKelvie (1986) found that trainees who only reviewed complete lecture notes outperformed trainees who attended a face-to-face lecture, took their own notes, and then reviewed their own notes. In addition, research examining learner utilization of online lecture notes has shown that accessing lecture notes was correlated positively with course achievement (Grabe, 2002 (Mikulecky, 1998) .
Research suggests that learners may be hesitant to engage in online discussions with individuals they do not know (Vonderwalle, 2003) . In order to establish a community of learners, instructors should provide trainees with the opportunities to get to know each other (e.g., posting short biographies), communicate clear expectations for participation in discussions, and model and reinforce effective communication (Tallent-Runnels, Cooper, Lan, Thomas, & Busby, 2005) . Additionally, to encourage learner interaction, instructors may consider scheduling specific chat times when trainees may gather to discuss course topics, and creating a conversational space to allow trainees to reflect on ideas and learning experiences. Requiring learner-led discussions, and encouraging trainees to post responses that are relevant and thought provoking, provides trainees with opportunities to think deeper about the course material, and build more complex understandings of the domain (Moore, 2005) . Within this conversational space, instructors should foster a norm of open discussion, and should provide feedback on trainees' ideas.
Instructors and instructional designers are encouraged to utilize chat rooms, instant messaging, and virtual classrooms to maximize opportunities for synchronous human interaction. When incorporating synchronous interaction in WBI, the role of the instructor is to facilitate learner interaction, to oversee the accuracy of the information exchanged between learners, and to monitor discussions and debates to limit conflict (Arbaugh, 2000; Coppola, Hiltz, & Rotter, 2002 Learner control provides each trainee with time to reflect on the material, prepare ideas, and compile responses thoughtfully. This allows trainees to tailor the experience to meet their specific needs and interests, helps trainees take responsibility for their learning and behavior, and accommodates initial differences in aptitude (Gay, 1986) . Providing trainees with control should reduce frustration and boredom, since trainees can skip sections of the material they are already familiar with (Large, 1995) . In addition, Web-based training courses.have the capability of linking to the Internet, making it possible to provide additional content (and more choices regarding content) for learners, than either CI or single workstation training programs.
If trainees are going to be successful in a learner-controlled environment, the course material must include a variety of content and informational resources, a clear statement of the learning objectives, and tools to assess their knowledge or skill acquisition (Wydra, 1980) . Learners must understand their goals, have a means to reach them, and a way to know when their goals have been accomplished. Thus, research suggests that it is beneficial to provide trainees with guidance on their progress towards their goals, enabling them to make informed decisions in learner-controlled training courses (Brown & Ford, 2002 ).
An example of a course with a high level of learner control is WinEcon, an online program for teaching introductory economics, developed by the Teaching and Learning Technology Program Economics Consortium (Lim, 2001) . When trainees login to WinEcon, they are presented with a breadth of available modules, providing trainees with control over the content and sequence of instruction. Trainees are active while learning the material, and can learn information in several ways as they deviate from the main body of learning materials. Material is also presented in a non-linear fashion, allowing trainees to choose a wide range of navigation routes. Trainees can set the pace of learning, and can quickly move through sections of the material they are familiar with, and repeat sections when necessary.
Conclusion
The current results suggest attention to course design is critical for maximizing learning from WBI. Across 155 courses and 11,943 trainees, WBI was slightly more effective than CI for teaching declarative knowledge. This suggests that, on average, WBI will be at least as effective as CI for teaching declarative knowledge, and delivery media do not have a large effect on learning outcomes, supporting Clark's (1983 Clark's ( , 1994 theory.
The instructional methods incorporated in WBI are the critical factors for determining how much declarative knowledge trainees will acquire from work-related training courses. Specifically, the effectiveness of WBI hinges upon the incorporation of instructional methods that facilitate learning, and it is possible to design Web-based training courses where learning will be far superior or inferior to the comparison classroom courses. Requiring trainees to be active during WBI, incorporating a wide variety of instructional methods, including synchronous human interaction, and providing trainees with control, lecture notes, and access to a computer and Internet skills course. will maximize learning declarative knowledge from WBI. However, failing to follow these recommendations may result in classroom trainees having a strong advantage over Web-based trainees when attempting to master the training material. In the current meta-analysis, CI was more effective than WBI when the latter failed to incorporate synchronous human interaction and provided little control over the learning experience. These guidelines are based on empirical research, and provide instructors with suggestions on how to design more effective Web-based training courses. It is our hope that instructional designers will follow these guidelines, and design Webbased training courses that will optimize the instructional advantages of the Internet.
